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BKMARKS 

to the Office Action the Examiner objected to the tide, rejected claims 1 2 5,1 10^3. 
14. and 18 under 35 U.S.C. 112. second paragraph, for being indefini^. rejected cla^ 1. 2. 4, 9. 
2 21 22 and24-26under35U.S.C. 103 forbeingobvious, objected toclaimsl andaOfor 
ilgd^nttonarejectedclaim.andaUowedclain.27.3^ Claims MO, 12-19. and 21-31 

^"'"^;:::!S:tindefmitenesswa^^ 

Examinersuggestedusingtheterm-species-instead IMs change has been made mall of the 

claims containing the term chemistry. 

Theobjecto«,cM,cllwasAati.<.ependedoa«Jec«dolaimlbu.w..o™ 

folind^ed a, being Me. Oaim 11 ha. bee. »KeUed^ t jtl 

important Unntations to .hi, clain, 1 that ia ao» in the allowable fonn. S>n>Jarl, c a™ 20 w 
:;ct^.o,orbeingdependento„r^ectedc,ai..4.aaintUh.beena»n^.o.^^^ 

J. Btnitatioos of claitn 20 and is also fltna in the fon. indicated a. bemg allowabte Cla.m 20 
ha. been ca,.=elled. Clain» 13 and 21have been amended so that they now '"'^>* 
Hn^tadonsthatwe^addedbycWtnall andOOtocldn. 1 and 14, respeottvely. Aa=onta,^y, 
these claims are beUeved to be aUowable consistent with theExaminer-sindicatton of 
rw^"o,clain>slland20. 11,„».Uc,ain«n=n,ainingintheapplicaUona,e,nacond.Uon 
either specificall, indicated to be allowable or consistent wid. the what the Eiammer has 

'~o*::ls renting h. the appUcati«, are provided herein for the convenience of 
the&aminer. Clatoi6wasamendedtocoiiectanmiorMror. _ 

NO amendn^t made was related .o the statutory requirements of pa.entab.hty nn.es 
exnressly stated herein. No amendment made was (or the purpose of narrowing the scope of any 
"rl«s AppUcants have argued her^n that such amendment was made » disbngu^h over 
a particular reference or combination of references. 
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An«Ucants believe the appUcation is in condition for allowance which action is 
.spect^f^rt^Heaseco^^^^ 

communication or otherwise concerning the current appUcation. 



Respectfully submitted, 



SEND CORRESPONDENCE TO: 

Motorola, Inc. 
Law Department 

Customer Number: 23125 



By: 





James a—- 

Attorney of Record 
Reg. No.: 30,163 
Telephone: (512)996-6839 
Fax No.: (512)996-6854 
Email: Jiin.Clingan@Motorola.com 
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SELECTIVE METAL OXIDE REMOVAL PERFORMED IN A ff F AmON CHAMBER IN 
THR ABSENCE "^Ti'P ACTIVATION 
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CLAIMS - VERSION WITH MARKINGS TO SHOW CHANGES MADE 

1. (Amended) A method for fonning a semiconductor device comprising: 

providing a semiconductor substrate; 

forming a metal oxide layer over the semiconductor substrate; 

forming a patterned gate electrode over a first portion of the metal oxide layer; and 

removing a second portion of the metal oxide layer by heating the semiconductor substrate 

and flowing a halide-containing [chemistry] species over the substrate whUe heating. 

wherein the second portion of the metal oxide layer is adjacent to the first portion of 

the metal oxide layer; 
wherein remnvinp a second portion of the metal oxid e laver is nerformed in a reaction 

chamber in the absenc e of rf activation. 

2. (Amended) The method of claim 1, wherein the haUde-containing [chemistry} species further 
comprises hydrogen. 

3. (Amended) The method of claim 2, wherein the halide-containing [chemistry] species is HCl. 

5. (Amended) The method of claim 1, further comprising: 

forming an patterned ARC layer over the patterned gate electrode prior to the flowing of 

the halide-containing [chemistry] species ; and 
removmg the patterned ARC layer after the flowing of the halide-containing tchemistiy] 

species. 

6. (Amended) The method of claim 5, further comprising: 

forming a first interfacial oxide layer under the metal oxide layer; 
removing at least a portion of the first interfacial oxide after removing the second portion 
of the metal oxide layer[;]i 

7. (Amended) The method of claim 6, wherein removing at least a portion of the first interfacial 
oxide layer is perfonned using a [chemistry] species containing hydrogen and fluorine. 
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10. (Amended) The method of claim 9. wherein the step of removing is further characterized as 
being at a pressure of about 50 torr for approximately 60 seconds and a flow rate of the haUde- 
containing [chemistry] species at about one SIM. 

13. (Amended) A method of ismoving a metal oxide layer that is over a semiconductor 
substrate, comprising: 

placing the semiconductor substrate into a reaction chamber; 
heating the metal oxide layer; 

fl^,„^np 4. .1,. .Wn.P nfrf activation, a chlorine-containing [chemistry] SEejaes while 
heating, wherein the chlorine-containing [chemistry] species reacts with a portion of 
the metal oxide layer to create a byproduct, wherein the byproduct comprises an 
element from die metal oxide layer; and 

removing the byproduct from the reaction chamber. 

14. (Amended) A method for forming a semiconductor device comprising: 

providing a semiconductor substrate; 

forming a metal oxide layer over the semiconductor substrate comprising hafnium and 
oxygen; 

i^oving a portion of the metal oxide layer by heating the semiconductor substrate using 
radiation and flowing a [chemistry] species containing hydrogen and chlorinei 

«;h..mir, removing - portion »f n,Bt;t1 nxide, laver is performed ii) a reaction 

fibaniber in thfl absence o f TtP activation. 

18, (Amended) The method of claim 17, wherein removing at least a portion of the first 
interf acial oxide layer is performed using a [chemistry] species containing hydrogen and 
fluorine. 
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21. (Amended) A method of fonning a metal oxide comprising: 
providing a semiconductor substrate; 

fonning a metal oxide layer over the semiconductor substrate; ^ 

removing a portion of the metal oxide layer by heating the semiconductor substrate and 

flowing a gaseous halidei 
...^.^P ^^....f, . pnHinn nf the m.tal oxide layer is performed in a reaction chamber in 

the absence activation. 
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